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Sorted itevice lor the transvwous ocsUwiw <tf intracardiac offsets. 



% A tranacstfeiee oecftie'fcig imracsrdtac closet s*- 
yfes comprize a foicfings pcrfyiysthane fdsmjiS} wish 
Tefiors coated wire $K9tek«j£1£i. inlrsducSW* mto a 
Ic-ng vascular sfteairi sr»a5h{#} and atrtomatitaiij.' 
yn*oW««l upon daftvery in ;N» distal to ?fws detect 
cardiac chamber, A two mm string 5oop^t4) is si* 
iacfted to the csmsr of the occluded Q), white &e 
teop is cfc»*J by 1 mm foWtClB}. A loading *irs {28} 
ccmprt2e$ 3 7$!ion hoifc* wire$i)} and 8 dovfote 
•nionO'fsSsrnsrM tfr^-sd which carries lh<i .oCcJuCfSf Sf 
sy;e end arcs is tied on th© other «nd, An occimjw 
tsoi<&3r(20} comprise* a mon*e?id poly-uisttsa** 
f?>3*>^ with TgSlofl coated ws steteton and ?. 
'fuoW suuw*3 to H» center. The 

occluder -riftScior^O) is 8dv*f»c©d Over iha }h« i-oo^n^ 
**o{28j axis and through Ste kvrvg 5tteatr*{40? i« tfts 
prowm&i to tt<5> detect C^d'ae cfcamt;*? a;u1 is posh- 
<5d B§a»nst the ocukjd«r{1 0) SiS it ?8 $€CW«rfy ' 1H* 
torsed, The d"<stal snd o! t^s loading ww(38S ?s cut 
aisd ihe fooi&w wire <3C) <s putted soi over the 
^..daubia tftrsad. The mread is pv^sd as a sip 
<Usfc3«d -encS thsf«farij tM device is released. 
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A 'bunotusn device fsr the t««svefto«s acoiustors o! imraeisrdiad defects 



The. prsssnt invention . t&®m- to ao tfttf'acatxjj^e 
prosthesis, and mors p^r^ufety, cor-csws a trans* 
verwusly dfjstivetadfo pf0§8te'SiS for fN> acelusfsn of 

H«e*x»<K dssocis oeeur relativOiy unedtfi- 
rnorsfy.lfi ohHdrsn tm cm ez\m $jg«tffc*m. p;djj. 
ferns ioc&ding sdn^esfive h$apt faikif4''jiife#'rta^ 
hypertension or w dead;, Tft$y- treated f^edi- 
oa^y inanity Out cM» frequently c^irs^isurgfe*! 

•'Spa::'. 

Th® surgical fepai? of SneacardiSG dstfccK ws- 
qwrss sj«e erf gorssrai anesthesia* tfwacotorny 
and heart*iun^j machine, .it is associated with sig- 
nistearti rnoft>i<rtSy gnri rrtodaiity. for tho child. 
sn-3i s sw)ot!isa»? oxponss (of &e ears Jits. For these 
feas-sis attefVspts ware mada befcra to class in- 
IrmcafiSaz def&cts without surgewy. fo/ exsunffo- 
sea King ©t al U.S. pat. W4,m 

•tw* tei* Pr, Rashisind i/w^^j;#>'^li^|v 
d«vtM with hooks on ifts snsida. The umbreas was 
Introduced fey 4 song »n th# di$t$ to the 

cisicci cdsmhw, it would open IhSfO aod than 
wflfe'd b© fjtiifed s^ssrtst the septs! wali by foe 
castor b'B it;:w8$ woii hooked- Svbsd^fsiwflyy It 
was release 

^ : n>9t!toc} dki sot fcseomd popular, because 
St was associated with complications. 

non§ of the above dO'/icos were patented. We 
know fhoygii a. g«?8t dott! mors- about i»s ooyfcte 
diss device, sts&grted K acdudo 3 vessel called 
patent ductus artetiosas. Tn»« are . oc? books in- 
voivod but a fjyiky Osiivory vgmsn, racing 
»9fy iarg» te a child long sfwsth (HP or &7mrri 
for s i7sftm tJe»Kd)< 

Vka intracardiac pmthesis of the fsrcsan! i«ve«> 
;ico orovidos tte . smgns «f the (wsv^sotiS, wifrovi 
wgyy, occlusion of stttaesrdiac ctetesfc. -TM : dp- 
cteSKsn I? aehiwed by »vd Independently Outionod 
eowponentg, Sho occluder sod *e coisntef^ic^uoer 

of oceiydsr sower. 

ft?* .s pref^rrsd efrsoodiresnt : of ihe occfsjgter 
*si?ec; Sf this tTiventten, lbs peiyufairtane Scam tfSijv 
fhe X siigp« v/jro- skfetotsn is foidod so tnat tfss 

occluder can be- introduced ihrpagb a 7r f2 3<rcm) 
or an SF{a.?njm) ioncj sfteaift. It«s toanj has a 
■tfismofef of amfti, wWf0 ifto wi*e «« Q.9!§- 

*n order not to. fee Jhroffibegsnis. ffe« is 
di(5(»1 ssio H«p*'rt soiytfSPi Miixs mtt wieocitfr 
i-on. At- the £sf)»f <yf tfte oeduaer a Warn te§ 
<fcU,«te feOf> is sfi&ched The kiod js C!C>s»i : ijy * 
tmtndtsrR^lwot in actuaSiy-ffes feno? wiif 
"eiMiion* (SuHrtg in* AffehE^iit t'-s e&unte^: 



bother aspset of tfs> prassni «vA%Ttion j-s tEwi 
cowfi»f*oCciud8f' 1 Of oixfetlor hoidef, it is rhomboid 
ift ?impe. TOsda aiso by : 2mm thigk pa iy-jtstha/i* 
foam and s iingia 0:055^0 .04Sfltm"j m$ of aeuai 

5 cSiarns^ to m oecludw, Fosrh ahc are 
stifchad Bjgsther jj^ g <j^tirAJ<K^y fun suiure, A 
a«Vft mfcbsr (»9C© of <ftorftfc<t5id 'sA ape is satur^d at 
8>g catrter of tn« occivdef-r^sidsr. By iispty^g twc 
sitgrw Aio^g the r«bir*r pi$cs. the fcarfi fe sov-er- 

js irtij &e nj&b^r, so thase s& na fficSdn dltrmg {h^ 
introdfcctiw and advartce»nsf>t of tr>* -cfcdudef- 
hoider in thu Song sfse&th, A further assptjct of the- 
present JnvettSan ; is-»» mtim» or toaciog wit& it 
corapruos cx ration comd jiollow we of a 

>5 (COTwm) ws»: aid a doubfe aofe*fO.Oi trmv 
Tritena thread, sitischod or* the one- *rsct -si : already: 

dascrsoetd occluder loop and tied 00: ihs-oihgr a^d: 

of im hdtiow Wrrfc. 

Triiene is a tracjemajic a«d fe»n^8 a ,iy.i!iwrio 
ac mcno-filament i'Siung tw« of ihrMd: Tfi^ : toads ng 
*ir« i^ U^d! 

1, Tc/ pyi! £ha aociiittsr against th^r SMp'^rn. 

2. Tc ioad the occlsJdSf-ri<5id«f' i3yUw%af>in$ 
tine tnroafih tha rubb«r c^entsr of the occiuder' 

as Wd*. 

As the- ajsss: of tne pushing cajhotsr and 
Uhe long shs&sfi. so ih« oc$iyd$r»hoid!3r Is pushed 
and is budoned socursiy eg&rtti Ihs Moiwclef-. 

: | r: TtJ- r&tessa devics, b-y: cutting sts dt?t<3- 
33: end, pulling the hoilow m& » »»..dduMe ; TViferse 
thread arid tnon puiiing tft* ^peadifa^i B'-'Singjo; 
strsfd. 

!o sccordaredo wfe tha priori sjigjs of the dfeseof 
iwerstfori, *» intrac§rd!3d prastitssis hsfaaf :baa : 

35- significant advantages evet ktvewh devices aftd: 
sp^cifYc^y th% Rashkind dWifiS ana trse «ng 05 si 
'388- devtee. if is rointatorfeed in reqiitres s. ?F 
?2 3mm} or SF (STm.m} sdosrth in' oo«>p*r»?oo to * 
1SF (5-0rr:m' sl»sth tor ths HashKind Oavte at a 

«>" f?-8rrtw} shw* lor a Kiny et a! oewce it does 

not «fi{«e hooks so H is.. -hot traumj^c *c the 
doca«*'um, or tfis condycfign syst^rfi. it cdnlerms 
«ft";*! the? smrall appttcabiniy of i'tis intracardiac 
das'lea to smsis chtferen, 

■4S RG. t_ is 3 pMspectivo view Of the protorred 

ofribodimem of fee intracsrdise pf&sthssis ml of 
the octiudef, tliystfstod in tttt y^foloM -conditioo, 

FiS, 2 is a ^8'3pac"Sye ; view <sf tha p;o??rrcd 
Oflibcdimsnt .of tho Iritacafdiac p'osihesi* sart u! 

9t tfto oce&tdsf. iJiv-atrated in tte folded condition, . 
rsadv tb iss introouo^d 10 fh* to^g sdeatft, 

F:G. 3. <s a per?fji?cijv© v.m of frs -ocdutfer 
c.C!oncr,t$d {fudv^h tiva -hsntf *i >OOp wifn 8w>«Ki'«3" 

>.v>rr<. 

F3G. 4, i5 a eergpeeti^ cf 915 intfacar* 
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diac o«3thesf3 part of the countef-ccctecior or oe* 

FKS. 6. is a cross-secttensi v*w of *e «♦ 
irac&iriisr, device psrt of the occluder, connected to 
the loading wire and oectodir>g go aide! septs! 5 
delect. * 

ri<3. S. is a cross-scctionai vJsw of m- 
tracastiise device par* o! She occluder-holder as it is 
ifUfOducad inte the long sheath, oyer the loading 
wire. w 

R<3. 7, is 3 eress-ssctionsl view o< She oc- 
cnufer and occtudor-no-der parts <* the device but- 
toned lOQWher ami occluding the atrfct septa! de- 
fect 

» C *G- 3, is a eross-sectior-ai view of the do- rs 
taehment ot the intrscsrrJtee stevies in the heart end 
rerncvai of the toeing wire and the tone, sheath. 

WfciKu thi« Invention t« sstf'sfisa by ©rohcdi- 
rnerus ift many tews, witf Jtetwi bo described in 
stetall a profaned ambcdSment ot the invention, with so 
the understanding that me oresen; disclosure is not 
intended to limit the invention to the smfeodimeiW 
illustrated: 3eter : -irig to the drawings, end P»u. t in 
particular, thsrs is illustrated the preferred intracar- 
diac prosthesis Dart, the occluder 10, of $N? present as 
irtvention. in the unfolded condition. 

Ths accitsdar 1 0 is mad* by poiyure&ane fcarrt 
t6 l;ning 2fftm thick, with a diatr6?&r' Of IGrftrrt 
rr.am than th§ diametef ot tfie defect to bo oc- 
cluded. A Teflon coated .w skeleton 12 is intro* so- 
dwsd into the rosm in an X shape end sQcyreiy 
Stitched to She foam by continuous &rvi interrupted, 
sutures. 

A double loop thread or threaded »oop H is 
securely attached at the center ef foe wwe sfcoi- 35 
stm. Trie length the Scop is 2rr»m end is cio3sd 
by a kncrt of imro m rfiamets!'- 

I« FiG. 2 which iitustrates the occluder JO 
toiCeci, it &st;rnrnes obvious hCw by applying £Sftsl» 
preS3U?0 on tne of wise skeleton be- «c 

twesft the ihwns and aie indax finest. th» cccfo^t 
can be iftUcxi«C5CI into tha lo«g irttfsvsscwiaif 
?ri*s.)tt 40. Ths long she&th cars be as sm&H %s ? of 
8F jr. diian^sr sg «ve series ear? be fetrajyesd 
through tt» vssseis ot srr^ cuilcwt. Turning now «s 
to FJQ.3, ths occlude/ to is cooaecteicf to ksadtfyj 
wire 28. The iosding wire 28 C0f!$ist5 of toBo* wics 
30 of a 0.049* Tofion coa:e4 arid tft« deitolte 
005" T-lteAe monc-?:!am^ni thrs-ad 32. The mono* 
fiiaweot fhreari 3.1 is passed though the *<? 
"butv>«"ioop 14 attachea to the occluder 10 a?»d 
tbw (ft-ough t k » hoitow wire so iti a doabfe tesh- 
bn. (HG. 3 and 6} .MDOD-J&anxrot 'ihrsad 32 i« 
tight*nsd ssvera) litres st dtet-aS end 3S, of the 
foaCing wire 28, so it is s(retctHS<3 inside Jhe hatioxo 
wire 30. 

A 3cm thread end 38 te left after »te knot st the 
dfcasi ssnti 3B in the tnano-!iiafp<:ftt thejac §2> to 



fassUlate to future !«trcducii<3« of ift-e oeciudtr« 
bdtdBt SS over *e wens SS. Ths fosdiftg wife 2& 
w% 5SV8f«i purposes as it rjas been d<jsfrios?a 
befom. ptiJSiftg tte occtwe^r 1 0 sgsnst the septum, 
serving as the loading axis of tf!& ocelydsf-fefder 
^ mtil fstiaiiy ■tecorptjrating the riiease msch&tti^m 
^ tntrecardlac davics, 

PiSi 4 . describes the aocSudsf-iKstdef SO which 
*s eiso mtKts tty 2ram thick toafn 22. Th& length of 
the eocfedef-hotifet 20 Is sslactsd as equal w 
fe«gtn df ; me: occluder 10, Skatetort 2© is made &y 
a.OJS" (Q.04Smm) Teffon onatsd wire to ms£t3 elot 
l^flfsatien. Vft»..29S and '"aam 22 sthohgd fa* 
•jettter by ccs^tinuoys ^nd interrupting suturss, 

Qtt »i# cemw q\ ths ccciuder-hofdor 20 a Swrn 
rubber r^cmodd pf eo(j 24 Is sutured, IS serves 
several pufj50S<&s. Firstly ittows ;he (KXKjd€?-not<3et 
2Q :o be moved w the toadrng wire axis without 
darjset; at distedjerfiiiflt, Saoo^diy It has e issue 

properties, sq it is distened' to allow trtg button knot 
SB throws. Thirdly it serves as 5fw bot*ort»hofe, sa. 
*M it does stot ailow tiw knot 18 to un-botlt^rs atts? 
d«s«f>«srit, stvus holding the occi*j<3&f 10 snd 
occiuctet-tioider 20 together. 

Two s^fches sutured sSon§ the robfear butfen 
a?lo« the ru&bsr 24 He to covered by f^ffl : 22:. 
Tftijs., the friction is rniiiirnized during ttg iritroduc- 
tfpQ end the ^ivancerneot into 'the long Shaath 40. 

BQ. 5 describes the introduction srix} pf po??- 
kotvnq ci tn« aceiuocf 10 iftsido the hea4. The 
.folded occluder is introduced ss described: b&fws 
irtto ths iong sheatn 40, A 7P end-hois csfheter 3* 
is produced over tho icedi^g wire into ttta IdnQ 
*bea« 40 eod it is pushing the c«;iud«r tft 88 It 
■ exits: »? «se csRjisc criamher distant to •■Sis cardies 
defeat After the occluder to comes out tjcrti ih<? 
iong sheath 48, it Is eutomaticBfly «rsfo!dad And 
pwila^! gently with me fcadiog >mm 26 against 5h<& 
s«pt*i >vRil wners the oceiucer is ioosety *tt*«heci. 

6 describes the isi traduction dt the 
Qccfudsf-hoidet 20 inside the fong sheath 40. The 
tosdirtg 28 is threaded throwgti the center of 
*e rubber piece 24 of fho occiuder-hoidsr. The. 
oodfuaer-hoider 20 is then advanced -o-vet the bsr - 
ing: «<re 28' snd it is introdticod into the fcng. shoatb 
40. TJte ?F eRd'hois cathetsf M is inaodyced aver 
ths loading wire 2B, pushing fJta occluder -note, 
M ii mits the lor>g sheath 40 in the proximal to the . 
detoci csrd*ac etiambor* 

FiC- 7 ttlv^ateg the attachmont of the occluder 
to to tho oeciusjs^hotd^f m The occiuder-hoid*f 
has exited shaath 40 and : s pvshud by the end- 
hole catheter 34 In a paratlef teatoan to the detect 
a«d the occtcdijt', but sfiK w the ioading «-ire SB 
Th@ icacfirsg: v^r»'ts -pdfed -gontlv, whits the 
■■OGGfa&tt'k&tet 20 is py^hed &y the $>nd -bo i«r cath- 
eter 04 ^no" tb§ end of the shoatii 40. T**S SCfesi 
^uftdR'" process envoiv&s me entry ot the knot 18 
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of tfte ocelot." *s?op 1 s * if* rebbsf etafaar** of 
the occinder»hsid*r and tin;} attachment by (he 
"vaiv*" Jtkfe acficm.: 

BS. a iitettstes the detechmwt The end <sf 
■the <oaejng wire S8 ?s cwt A sterifesd pss«£ sKmtt 
piiers is used Sr> cut tfee end ef the rwito^vvwrs 30 
9ikJ the tightened QM%'\§-W7nmy mot!& 

fii&rsrwA thread 32 wsteh -9m teosted outside -Ste 
body. Thus fetey become detached from each 
and iftdf are removed wth the fe-'iowtft>3 m&sha- 

Th*> hotfo*- wtfS 30 is putted out ov«< tft» cksut«e 
O-OOS" 10-0 s 27tn fn 5 ojctfo-ttiatpestt threed Sat, the 
t;w«*i "32 is su&SwOuentiy potted our as a single 
strand, so tbat the 5?vte is detached idiots she 
heart after the defect fc- occluded. Tb« oresent 
inves-ion provides s percutaneous dc-fiverabie in- 
tracardiac prosthesis, Suitable for treatment of var- 
ious intracaffiliac defects, including atti*' -septe* ef- 
fect vsntrcctsi' septst defect and e3rd"-3c defects 
as parts of more compiex sesiesifs. 

As «n aid to corretelirtg the terms «< tho ctam* 
to Ehe exemplary drawing, the roilowinc. cetstoQ of 
elements and stsps is provided' 

i0 aocitider 

!2 skeleton 

■1.4 iteesd *s»p 

f$ pofyufsysene disc 

2<3 Vy^r^sr^cctutter at occtudet holde** 
(hern bo<d 

22 pc4yufeth8Ji8 (liSC ■ ^Otdsr} 

24 rubfeef pi&ce - rhomboid 

26 iketefot* 

£8 iOSding >vife 

30 hetiw wire ot feee 

33 Trtfene tnreed 

34 catnetsr 
S8 OistsJ end 
38 Thr«5d end 
40 fang st»e>a!fi 



Claims. 

? . A*s intracardiac percutaneous! y delsvereoss 
device for 8t«' reseat,' of heart cefecis cofsprtesftg:- 
sn occJyderf^, .sard •oestadar' :*K8^i^ft 
1 3. foide&fe fpsm pesiyufBfuane dff- *>' "Si wig*: 
si.. Teftjrt costed Airs- skotsf*on {V£> ie 81* tfe«rs of 
an ^sutured fethe I'©*r« disc, mp. 
lit. s *"e»d{H) syturea to the canter of -re 

,v. said irtree'd f<sr*§d km a foop «scr- 

v. 3 kriotpSj ciesing tng ioop femoie from tfce 

ak&ietort, 

an ■'Gccijdef4)etoer(20) i said ecciuds^iddr tnc&d- 



i. a foid<tb*e fearr, po^yvrfttnan© rhor^bnics disc witK 
«. a singte wise -sksieton sutured io *se rhofnbeic* 
disc, 3rtd 

i«. a f»Otoer pisce (24) sutared at the center of the 
s rfww&oid disc, 

a toadtaQ wif&(2d) In^oding-. 

i. ?l T^fiort o>a(fja hcitoY/ wirft{30}. and 

R. a tong thread. 

3sid loading pisresd ttvowght atKi apa^g in 
the occfuder-twfeter and its rubber piece, 
said *ong thread sxt^oing 
i. K: rough the tioHov* wire, 
it. {Noitght th* ihrfsatj toop «! the !X'C!',dsr. SOP 
lit. beck through the ftottpw ^<r«; 
is sa anrsngsd and constrycied that 

i, me ocoiiJd5r-tte!<ie,'(20> may *>* pushed toward 
tno o;ciudert10^ and 

it. pui'iny on t»e Wad HQ w wSB p»li tits HfiOt{l8} 
throvgb the iubbe' ^iece^} oi ttre occlocter- 
?3 hOi'derfSO; ttoroby 

iii, b-ijittcfting m occfedor.how«f«05 ® the 
occtcder-hoidSi^O}. 

2. The procsss ot Dcctuding s defect m a hssrt 
in -Afhich en ccciudcr{1D) is ptaoeri can jnes side of 

25 th» defect a«d Sit ecciudo^sioid«>r{20; is ptoc^d o« 
the other side of the defect; whe*ein -m itnorovBdl 
meftiOd of cooe«cf3»T9 tha octjioctor and occiu'lsr- 
hotder co<ripris«s: 

before piacir^ Uie occluder irt the tieart 
» i. ajfeichtn^ a ioop of trira«d(1 4) to the ocr-Sudsr. 

ii. *mttjng the Joop, and 

hi. piercing tho ocd'odsr-hotdor, 

then after otacing the occMor pecioaof-hoidar 

in p-tece 

3& i. jjuifing the kratilfi) through the pte*ced t(C-;:udi5r- 
hi>ioer thefety 

ii. hutkreitig tho occiyderno) to trsa occtuder- 

3. The invention as described in st#tti 2: 
•so whersin S3id ocrfuder-hoidartitO) is pfarced by 3 

f(53dn<? wr^28J v^nich 

is usod tc place the endoder-hotder, 

■h«i after tfia occiudef hcidsr i-s buttoned to the 

ooef uder: 

*$ s, cottsny ii» *o«wi'«9 wir<», 

ii. removing ths> !oadir<g w«e, *a«S 
«. removing s long d'^bfeo \i\mm {$2}- 
««C«nding (hrough the toop on the oee-ods*- by 
iv. (kfifirHJ one «nd of said doubted thftsad. 
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t» skews «r isrtapie *»!«siv3as; *s tow&tiaa 

: after »s fj*i«S &1* 
Bid 
t:< 



£7 ^imbir >>t ibi sww j»f»( tofe, «*6pe*a* 



